The administrative turn to urban regeneration in South Korea prompts an examination into the social aspects of sustainability for project areas. This retrospective study used social network analysis (SNA) to compass the 2015-2018 formation of Jangwi urban regeneration community, with average degree, centralization, and efficiency for network level and degree for individual level. The study aimed to identify the network's structural characteristics in terms of relationships and social linkage. Average degree results note a rise in social exchange (2015: 0.609; 2018: 4.060), while the 2018 centralization value (<0.5) and community efficiency indicate how such network communication is dependent on key influencers. Introduced is a visual and quantitative analysis method for community networks that may warrant urgent attention in the field of Korean urban regeneration, as it provides potential strategies for governments and administrations to accomplish sustainable and strategic goals.
Introduction

Study Background and Purpose
Since the 1980s, projects for reconstruction and redevelopment in South Korea have invested where surplus profits were a guarantee [1] . However, it is not only that such gentrification ousted tenants and dismantled a sense of community [1, 2] ; the priority in surplus profits also overlooked-if not caused-blighted neighborhoods with insufficient funds and measures to maintain amenities and infrastructure [3] . The reparative shift for urban development came in 2007 when the national government announced its goal "to build a living city," which would later anticipate the "Special Act on the Promotion of and Support for Urban Regeneration" of 2013, for revitalizing the welfare of declining communities [2, 4] . The acts soon after precipitated the 2017 Urban Regeneration New Deal Project (ᄃ ᅩᄉ ᅵᄌ ᅢᄉ ᅢ ᆼ ᄂ ᅲᄃ ᅵ ᆯᄉ ᅡᄋ ᅥ ᆸ) of the then newly elected Moon administration. Under the New Deal policy, regional governments with various local actors were required to formulate innovative urban regeneration strategies for competitive state subsidy bidding, a grant that would cover 50% of the project's costs with the remainder to be borne by local governments [2] .
The funding is not indefinite, however, as the efforts must aim to strengthen local capacity for eventual financial independence. The term "urban regeneration" refers to such strengthening, including the introduction of new functions and utilization of resources for a city affected by depopulation, changes in industrial structure, and indiscriminate expansion. It is an integrated approach that encourages the voluntary participation of citizens for sustainable growth and adds new physical, economic, environmental, and social functions based on partnership [5] . With the emphasis on public-private relationships for organizational structure and fair operation, urban regeneration projects could proceed without being ruled out by interests of involved stakeholders [6] . Of particular interest is the local government's Urban Regeneration Support Center, the costs of which are secured through the grant as well as support from public corporations, businesses, and donations [7] . The Center seeks to foster competencies in managerial skills and values in sustainability-done through seminars and educational programs held by government-funded experts in the field-for residents to autonomously carry on the revitalization process. Additionally, the Center's coordinators mediate communication among the central and local governments and residents, and disseminate relevant information to said parties.
Nevertheless, the nationwide competition for sponsorship under the New Deal policy may have been a decision made too quickly. Local approaches did not account for community participation in the past, such that there is no empirical data or analysis to evaluate the performances of organizations that had to form nonetheless. Though active discussions on ways to support and promote community organizations were expected to occur nationwide, most local governments had yet to learn how to communicate and implement their cooperatives efficiently. Despite cooperative planning as the policy's core principle [8] , it is not easy to objectively evaluate or monitor social aspects where a public fund is invested. As in the past, physical development would receive principal focus to assure direct results and justify budget expenditures. Ahn et al. [9] note that, regardless, the annual rate of maintained community organization decreased from 88.2% in the second year to 48.3% in the sixth year, while the communities formed were unable to attain the skillsets needed in time (e.g., fiscal management and business model creation). This added difficulty presents that, if financial support were discontinued without a proper plan and relations in place, there would be high risks of severance for existing networks and citizen participation in sustaining the area [10, 11] .
It would thus be necessary to examine one of the 13 pilot areas for urban regeneration chosen in December 2014. This particular study conducted a social network analysis (SNA) to identify the structural characteristics and influencers of the Jangwi urban regeneration community, a network that gained recognition from the Seoul Metropolitan Government for its exemplary performance [12] in its first stage. An in-depth analysis of Jangwi's progress from beginning to end may offer ways to cultivate interaction among members [13] , assess and diagnose the network structure, and provide insightful implications for sustaining areas that would undergo urban regeneration in the future. Below is an outline of the Center's social regeneration program (Table 1) .
While the plan presents a continuity for urban regeneration, it also lists the projects held per stage of development. The educational programs in stage 1 include a field trip to Suwon (a model urban regeneration area), urban farming, home repair, rainwater utilization, and basic urban regeneration concepts. The competencies formed will have equipped residents to lead and plan their own projects for stage 2, involving urban agriculture, small-scale house repairs, installation of rainwater facilities, and holding local festivals. Such were thought to encourage deeper involvement and on-the-job training until the development of an autonomous citizen body at the end of stage 3. For Jangwi, the official program of the Seoul Metropolitan Government should have ended in 2018, yet because stage 3 had not yet been completed, it was decided that the urban regeneration project extend for another year through the constant requests of the citizens. In the process, however, uncertainties over the extended support and the employment instability at the end of 2018 led to the withdrawal of a considerable number of coordinators-the key mediators between the city government and the region's residents. As the Center serves as the primary means for integrating and coordinating the projects-some of which were led by residents already [7] -the social network that it, the government, and the citizens have built together may be cut off. 
Social Network Analysis and Community Organization
Previous SNA studies on community organizations held that social networks contribute to living satisfaction, generosity and reciprocity between individuals, and social unity; in turn, they follow that factors such as trust, social capital, and communication enhance or drive communal capacity for collaborative urban planning [11, [15] [16] [17] [18] . Such studies used the number of neighbors, the number and intensity of the activities of the organization, and the increase in participation of the citizen meetings relative to project costs as indicative SNA measures (Table 2 ). Though effective, these studies encountered difficulties in data collection, as individual community members found it difficult to objectively recognize an individual's impact and ability given his or her relational position in the network. The present study thus attempted an actor-level use of SNA to measure individual influence in addition to a network-level approach similar to the studies mentioned. The stipulation is that an accurate assessment of how an organization is managed and what specific parts actors play in it can come from a birds-eye point of view of the whole network. Actors are any unit of two: e.g., an individual to an organization, to a company, to a patent; the relationship formed between two actors is a link, a dyadic characteristic that exists when both actors maintain mutual connection [19] .
For Spinks [20] , actors can refer to SNA as a strategic viewpoint to take "proactive measures to strengthen network ties," voicing their norms, ideals, and opinions with their effect over others. Similarly, Dale and Newman [21] believe that the lack in both coherent dialogue and an ethos of sustainable development among stakeholders (i.e., the "gridlock") can be mitigated via key individuals who connect different members of the network. In a sense, Dale, Newman, and Spinks place value on direct human relations for community building, such that this study defines "community" as a social network of people with shared values and interests who share information, opinions, trust, and camaraderie among one another. The Jangwi urban regeneration community comprises, in turn, the members of the project, members of the Center, and the local government officers.
Additionally present in a community is social capital, classified as either "bonding" or "bridging," in which bonding social capital is a high-density network internal to a community [22] between actors and links. Meanwhile, "bridging social capital" is characterized by the external connections a network has with other groups and communities [23, 24] ; actors are grouped according to demographic differences (e.g., age, ethnicity, class; [25] ) or based on sources of information, knowledge, and finance from the different groups [26] . Although this study could have proceeded thus by clustering citizens, coordinators, and government officials in a pattern after Woolcock and Narayan [26] , or by demographic differences following Portes [25] , the method did not appear needed. The Jangwi network could be fully visualized in a network map and was not large enough to substantially cluster 119 respondents into subgroups.
Furthermore, though bonding and bridging can be considered as two separate connection types, Leonard and Onyx [27] argue that they need not be mutually exclusive. At the same time, Crowe asserts that network analysis can distinguish the different degrees of both bridging and bonding capital, as conceptual models for empirically measuring their types are not provided. The different levels of bridging and bonding capital are distinguishable by analyzing the network structure through the actors and links; indeed, how the relationship of the actors and links are defined determine a network's structure [28] , which can be mathematically and visually expressed through SNA.
Reference to the network structure in regard of the actors and links may lead to a better evaluation of network practices and decision-making for stakeholders such as identifying which facets need further attention or how the cooperative should continue. Regional development and community establishment, for example, can be assessed and managed in a fundamentally different way: planners can refer to SNA to gradually discuss policy implications by visualizing how the community is organized, noting its characteristics, and classifying them appropriately under regional development, community building, and community interaction [29] [30] [31] [32] .
Materials and Methods
Subject Area
In the context of this study, the community organization's shared values and interests were those of the urban regeneration project. The actors were the members, coordinators, and government officials of the Jangwi Urban Regeneration Project; the links were information sharing, opinion sharing, trust, and camaraderie, constitutive of the whole network of community organization. The direct relationships were examined through a survey to build the data. Afterward, the social network analysis was conducted in a differentiated way such that the structural relationship, growth, and personal influence of the community organization were quantitatively assessed and analyzed.
The exact address of the study area is 232-17 Jangwi-dong, Seongbuk-gu, Seoul, South Korea. As the network was already formed from the educational and training programs in 2015, the area appeared to be an ideal place for SNA. The area had 317 residents, 6 coordinators, and 5 public officials included in the Center's list as participants in the urban regeneration projects or events. Of the total 328, responses from 119 participants were gathered (37.5%): 108 residents, 6 support center coordinators, and 5 public officials of the Seongbuk-gu office. Sixty of the 108 were members of the consultative body; 48 of them were residents who participate in the urban regeneration project (Table 3) . The consultative body, formed under Article 21 of the "Special Act on the Promotion of and Support for Urban Regeneration," is autonomous in terms of project and financial management, though the Center provides venues for meetings and consultations. 
Selection of Survey Questions
The survey questions in the present study were derived from prior research related to social relations such as communality capacity and social capital ( Table 4 ). The studies on social capital emphasized the trust between the government and the citizenry, or between neighbors, and found that friendship and exchange between neighbors are the factors that strengthen solidarity and community organizations [11, 33, 34] . The studies highlighting the community's capability to maintain relationships recognize not only the camaraderie, but also the exchange of opinions as factors that improve social problems and the ability to solve conflicts, whereas opinion and information sharing are factors that maintain cooperative relations with the public [11, 15, 34] . As the translation is "closeness," which may be confused with the term used in SNA, this Korean term will be referred to as "camaraderie" instead.
The present study selected survey questions to examine the Jangwi community network according to the relationships ("information sharing," "opinion sharing," "trust," and "camaraderie"), in consideration of community competence and social capital (Table 5; Tables S1 and S2 ). The four relationships are features that facilitate interaction among members of the community; the criteria and questions were patterned after the work of CYRAM [35] , a programming company and SNA software developer, with a research institute that regularly conducts SNA for South Korean governments and businesses.
The questions were presented during face-to-face interviews with members of the Jangwi Urban Regeneration Area, held at the Urban Regeneration Support Center from 2-31 December 2018. The respondents were given a list of all 317 community members; those who relocated outside of the Jangwi community were excluded. The interviewees could point out as many people from the list as they could. The first set of interviews comprised members visiting the center; the second were members who had, or were currently working on, projects; the third set of interviews was for members who were cited frequently by others and were possible influencers. As a type of snowball sampling, the process initially began with the highly active members at that time until there were no more additional actors available to survey. The interviewees were also asked to disclose the longevity of their relationships with the people they refer to examine the characteristics and changes in the acquaintance network. Additionally, the managing director of the support center, other coordinators, and core influencers The full surveys are presented in Tables S1 and S2 , in Korean and English, respectively.
Method of Social Network Analysis
SNA involves actors and links, in which the nature of the latter constitutes the network. At the network level, average degree, centralization, and efficiency were used while degree was used for the actor level, in line with previous studies [35] [36] [37] [38] [39] . There are, however, challenges in capturing changes in social relations over time for SNA that may present a problem to the study [40] . Despite how observations were made at discrete time points, Snijders [41] observed that the resulting dynamics is a result of a continuous time-process. In agreement with Bidart and Lavenu [42] (p. 360), "personal networks have a history. The form and structure they show today result from a construction elaborated over time." Thus, if a connection changed at an initial time, it was assumed in this study that the tie would not change, as SNA can involve static assumptions [43] . In this way, given that the interviewees disclose the year they acquainted with the actors they refer to in the surveys, data prior to 2018 could therefore be retroactively obtained (Table 6 ; Figure 1 ). Table 6 . Network data based on the answer to the survey, "the year you first got to know the person." First, the degree analysis of the network's engagement typically has three indicators to determine the degree of activity in the network: average degree, the proportion of isolated members, and whether the network is connected and unbroken [19] ; the average degree functioned as the criteria to examine the relationships' quantitative growth. As expressed in the following formula [44] : First, the degree analysis of the network's engagement typically has three indicators to determine the degree of activity in the network: average degree, the proportion of isolated members, and whether the network is connected and unbroken [19] ; the average degree functioned as the criteria to examine the relationships' quantitative growth. As expressed in the following formula [44] : average degree = L N L : the sum of links in a network; N : the sum of nodes in a network (1) the average degree measures how many relationships each member forms in the network on average; for which, the more interrelationships that are formed, the higher the value. The dynamic spread of the network is visualized in the results. Second, the study looked at centralization and efficiency to analyze the characteristics of the network structure. Centralization is expressed as a ratio between 0 and 1, while its visual (Figure 2) is a "concentration map" that intuitively identifies herding: this can be expressed as in Formula (2) [37]:
C First, the degree analysis of the network's engagement typically has three indicators to determine the degree of activity in the network: average degree, the proportion of isolated members, and whether the network is connected and unbroken [19] ; the average degree functioned as the criteria to examine the relationships' quantitative growth. As expressed in the following formula [44] : average degree = : the sum of links in a network; : the sum of nodes in a network (1) the average degree measures how many relationships each member forms in the network on average; for which, the more interrelationships that are formed, the higher the value. The dynamic spread of the network is visualized in the results.
Second, the study looked at centralization and efficiency to analyze the characteristics of the network structure. Centralization is expressed as a ratio between 0 and 1, while its visual (Figure 2) is a "concentration map" that intuitively identifies herding: this can be expressed as in formula (2) Points are placed on the concentric circle. The larger the value of a point, the more centered the point is within the circle. The smaller the value of the point, the farther away it is from the circle center. If centralization is 0.5 or higher, it indicates that the network relies on a small number of citizens, while centralization between 0.3 and 0.4 is a generally observed level [35] .
The efficiency of a network structure is measured by average distance from one citizen to another citizen. It can be expressed as in formula (3) Points are placed on the concentric circle. The larger the value of a point, the more centered the point is within the circle. The smaller the value of the point, the farther away it is from the circle center. If centralization is 0.5 or higher, it indicates that the network relies on a small number of citizens, while centralization between 0.3 and 0.4 is a generally observed level [35] .
The efficiency of a network structure is measured by average distance from one citizen to another citizen. It can be expressed as in Formula (3) [19] .
d(n i , n i ) : shortest distance between two node; g : number of nodes (3) Efficiency, on the other hand, represents whether the network is time-consuming and costly for actors to communicate and agree with each other. To this end, the distance is measured by connecting people with people ( Figure 3 ). Efficiency, on the other hand, represents whether the network is time-consuming and costly for actors to communicate and agree with each other. To this end, the distance is measured by connecting people with people ( Figure 3) . Finally, influencer analysis identifies who or which group of members of the urban regeneration project influence the network structure of the community when forging decisions. It examines whether the initiative of urban regeneration is in place with the citizens. The members who take such initiative are interviewed to review their characteristics. The influencer indicator is the number of individuals pointed out by others in the survey, measured by in-degrees. In-degrees refer to the connection in the incoming direction relative to one node. With reference to the average number of connections in the reference network in CYRAM'S report being 5.2 [35] , the present study selected people cited by five or more others as an influencer in the survey. Finally, influencer analysis identifies who or which group of members of the urban regeneration project influence the network structure of the community when forging decisions. It examines whether the initiative of urban regeneration is in place with the citizens. The members who take such initiative are interviewed to review their characteristics. The influencer indicator is the number of individuals pointed out by others in the survey, measured by in-degrees. In-degrees refer to the connection in the incoming direction relative to one node. With reference to the average number of connections in the reference network in CYRAM'S report being 5.2 [35] , the present study selected people cited by five or more others as an influencer in the survey.
Results
Overview of Survey and Respondents
The gender of the survey respondents was mainly female (73%). By age, respondents in their 40s to 60s accounted for most of the survey: 33% of whom were in their 40s, 22% in their 60s, and 21% in their 50s. Fifty percent (50%) of the respondents were members of the residents' council, while 40% of the respondents were ordinary citizens. Coordinators accounted for 5% while civil servants accounted for 4% of the respondents. By lodging type, 67% of the respondents were house owners and 33% of the respondents lived in rented homes. Seventy-six percent (76%) of the respondents lived in the area before the first urban regeneration project began in 2015, of which 34% had lived in the area for more than 20 years (Table 7) . 
Level of Network
Average Degree
The study examined the average degree and its changes over time to determine the extent of network activity. It was centered on the types of network present (opinion and information sharing, camaraderie, and trust) among the citizens of Jangwi Urban Regeneration Area. While 76% of the members participating in the Jangwi Urban Regeneration Area had lived there for five years or longer, the average degree was only 0.331 before 2015. The succeeding years observed an average growth rate of 92%: 84% in 2015, 151% in 2016, 104% in 2017, and 30% in 2018; of which the 0.609 average degree value at the beginning of the project in 2015 rose to 4.060 come 2018 (Table 8) . According to the annual growth, the network appeared to have formed in 2015 and activated about twice every year until 2017, as long-term residents who were once strangers to each other came to interact more frequently (Figure 4) . The network growth appears concurrent with the efforts of the support center outlined earlier (Table 1) , and especially so in regard to the various skill-building activities, such as urban regeneration education programs and public contests held in April 6, 2016 (Table 9) . According to the annual growth, the network appeared to have formed in 2015 and activated about twice every year until 2017, as long-term residents who were once strangers to each other came to interact more frequently (Figure 4) . The network growth appears concurrent with the efforts of the support center outlined earlier (Table 1) , and especially so in regard to the various skill-building activities, such as urban regeneration education programs and public contests held in April 6, 2016 (Table 9) . In the network map, citizens were marked in red, coordinators in green and officials in blue. Members located on the outside are the isolated members. The corroborated data was obtained from the survey (see Table 6 and Figure 1 ). Centralization is an indicator of the degree typically dependent on a small number of citizens which others move toward. If centralization is 0.5 or above, it is seen to be dependent on a small In the network map, citizens were marked in red, coordinators in green and officials in blue. Members located on the outside are the isolated members. The corroborated data was obtained from the survey (see Table 6 and Figure 1 ). 
Centralization
Centralization is an indicator of the degree typically dependent on a small number of citizens which others move toward. If centralization is 0.5 or above, it is seen to be dependent on a small number of people, but centralization of Jangwi's overall network in 2015 was 0.0204 and 0.2362 in 2018. Jangwi was thus found not to be dependent on a few citizens compared to typical centralization (Table 10 ). However, the centralization map of the network in Figure 5a shows that citizens, coordinators, and civil servants were evenly positioned in the center at the early stage of the project in 2015, indicating equal influence. In 2018, on the other hand, the positions of the civil servants and citizens were more or less on the outside, while the concentration of influence on the coordinators positioned them at center (Figure 5b ). In the centralization map, citizens were marked in red, coordinators in green, and officials in blue.
Information sharing
However, the centralization map of the network in Figure 5a shows that citizens, coordinators, and civil servants were evenly positioned in the center at the early stage of the project in 2015, indicating equal influence. In 2018, on the other hand, the positions of the civil servants and citizens were more or less on the outside, while the concentration of influence on the coordinators positioned them at center (Figure 5b ). In the centralization map, citizens were marked in red, coordinators in green, and officials in blue. The purpose of the urban regeneration support center is to bridge communications between citizens and the administration until the citizens can sustain the area independently. As the SNA demonstrates, the coordinators have been at the center of the opinion-sharing network and trust network, acting as such between the citizens and civil servants. If these networks do not have coordinators, five groups and six isolated nodes would appear in "Information Sharing," three groups and four isolated nodes would appear in "Opinion Sharing," four groups and eight isolated nodes appear in "Trust," and a relatively stable relationship would only appear in "Camaraderie." If the role of the urban renewal support center is reduced and existing coordinators are removed, there is a risk that the connection between the citizen and the public will disappear as shown in the network map in Figure 4 , which would retract the community's progress.
Should the coordinators suddenly disappear from the network, there would be a need to establish a variety of alternative paths, such as members or channels of communication, which can act as a bridge between citizen and administration. In the network map, citizens were marked in red, coordinators in green, and officials in blue ( Figure 6 ). The purpose of the urban regeneration support center is to bridge communications between citizens and the administration until the citizens can sustain the area independently. As the SNA demonstrates, the coordinators have been at the center of the opinion-sharing network and trust network, acting as such between the citizens and civil servants. If these networks do not have coordinators, five groups and six isolated nodes would appear in "Information Sharing," three groups and four isolated nodes would appear in "Opinion Sharing," four groups and eight isolated nodes appear in "Trust," and a relatively stable relationship would only appear in "Camaraderie." If the role of the urban renewal support center is reduced and existing coordinators are removed, there is a risk that the connection between the citizen and the public will disappear as shown in the network map in Figure 4 , which would retract the community's progress.
Should the coordinators suddenly disappear from the network, there would be a need to establish a variety of alternative paths, such as members or channels of communication, which can act as a bridge between citizen and administration. In the network map, citizens were marked in red, coordinators in green, and officials in blue ( Figure 6 ). 
Efficiency
Average distance and efficiency share an inverse relationship: higher the indicators of average distance, the lower the efficiency, and vice versa. The total number of network members rose by 31 people from 2015-2016 (33%) and again from 2016-2017 (25%). However, the average distance gradually increased by 2017 for the entire network, thereby reducing efficiency. The efficiency increased again in 2018 as the average distance decreased (see Table 11 ). In particular, the efficiency of the "Opinion Sharing" and "Trust" networks increased with the lowered average distance between 2017 and 2018, which saw an increase in the number of members. The results of the citizen interview show that the two coordinators who joined the project in 2018 are located between the existing networks and have contributed to lowering the network's average distance while lowering the overall network's largest distance (diameter) by one notch. 
Influencers
Members cited by five or more others were deemed as influencers. Such members fell into one or more of the following criteria: (1) was found in the information sharing network, (2) spread information regarding the project to a large number of people, (3) attended to local problems or difficulties from a large number of members according to the opinion sharing, (4) is perceived as amicable by a large number of citizens (camaraderie), and (5) is trusted by a large number of members.
As the actor level of the SNA, the number of influencers increased from two in 2015 to 28 in 2018 with only one civil servant found to be an influencer. Among the coordinators stationed at the support center, one in 2015, three in 2016, and five in 2017 were found to be influencers. As for citizen-influencers, the number increased sharply from 8 in 2016 to 18 in 2017 as various programs such as public contests and open urban regeneration education programs began in 2016 (Table 12) . It is believed that these citizens enhanced the members' will to participate in various public projects and programs. The citizen-influencers were either executive members of the citizen consultative body or members who actively participated in the body's regular meetings. Most of them were women, married, and house owners. Among the influencers, 40% had resided in the area for more than 20 years, followed by 23% who resided for more than five, but less than 10, years. From the characteristics of citizen-influencers, it was surmised that they were the ones who spent the most time in the area, are relatively free with their time to form opinions or activities, and lead lives of financial stability. Financial stability was indicated through house ownership, given its difficulty in Seoul.
Discussion
The study used SNA to provide empirical data for an otherwise theoretical understanding of "community," based on that of the Jangwi community where an urban regeneration project had occurred. The structural features of the community and its influencers leading the urban regeneration project have been visually expressed, quantified, and verified. Although not all community members could participate in the survey because of limited time and resources, the findings remain able to depict the process of Jangwi's network formation. This is better explained in terms of social resource theory. Brass [45] argued that relationships individuals keep are a source of power; a rooted view that actors' positions in social networks are determinants of opportunities and constraints [46, 47] . The stance that the links constitute the network structure hold the inverse implication, that the actors' links, particularly that of influencers, would appear to reflect-if not greatly contribute to-the formation of the network as a whole.
First, the relationship grew quantitatively in 2018 compared to 2015 in the degree of engagement; the frequent meetings appear to have opened more opportunities to share information and opinions. Not only were there quantitative increases, but positive changes in connectivity were also observed as the number of isolated members decreased while previously disconnected groups became linked together. Interpreted and in line with the observations of CYRAM [35] , information and opinions appeared to be frequently shared among members in a constant flow of communication.
Second, the Jangwi social network is not dependent on a few (centralization < 0.5) compared to the typical network. A closer look at the concentrated members, however, show that they were centralized around the coordinators in 2018, proving that the imminent closure of support organizations or the government's suspension of support could threaten the connectivity of the network. There is a risk that the community's network, which has long been built with policy funding, would revert to its state before 2018. As iterated by Ahn et al. [9] , discontinuous participation and detached relations would occur from poor coordination between residents and the administration upon project completion, or if support is stopped altogether [9, 10] . To prepare for withdrawn coordinators because of suspended funding or policy changes and to maintain sustainable public-private partnerships, various alternative routes need to be established in advance, such as new communication channels as well as the promotion of competent members, with whom the administration and government can interact.
Third, the number of members of the network had risen steadily from 2015 to 2018. In 2016 and 2017, the figure rose by a significant 33%, though the average distance increased and lowered the efficiency. In 2018, however, efficiency improved despite another increase in members as two coordinators who started in 2018 were positioned between existing networks, contributing to the lowered average distance of the network. Lee [34] cites that, in an exceptional example of community building, coordinators would have been active since the beginning, forming agreements among various entities and coordinating relationships among stakeholders. The study confirmed that the participation of high-performing coordinators who contribute to better communication and trust could improve the efficiency of the entire network. The finding also supports the claim that SNA can better perceive this to employ a strategic positioning of members in the network. Local governments require a stable and sufficient pool of coordinators in such projects [48] ; fostering competency among them is crucial to maintain the network and provide information to residents involved.
Fourth, the total number of influencers increased from two in 2015 to 28 in 2018, with a sharp increase, in particular, to the number of citizen-influencers (0 in 2015 to 22 in 2018). More than half were citizens elected for official leadership roles, yet they were not influencers to begin with. Most are homemakers or seniors that could participate in the activities as they are relatively free in the daytime (when most activities and projects were conducted), lead a stable life, and spend much time in the area. In the interviews from residents who are now influencers, we found that their urban regeneration efforts were recognized by the local community. We also found that they felt "a sense of social achievement" in the course of conducting contests related to the regeneration project (hosted by Sungbuk-gu and managed by residents) and in receiving skills training-important factors for continuous engagement [11, 15, 49] .
Conclusions
As the present urban regeneration policy in South Korea lacks empirical backing with its execution, with most local governments unable to efficiently communicate and implement their cooperatives, the present study used social network analysis to identify the quantitative and structural characteristics of community organization, visualized in network maps to offer a systemic view on the position or influence of individuals within the given network. It also examined the changes made to the social network of a community organization, the risk of the network under a change of environment, such as the withdrawal of funds or coordinators and the capacity of influential members to present policy implications.
However, with the present analysis of the members of the urban regeneration area currently underway in Jangwi, there are limitations in that all areas cannot be generalized through the results and implications obtained from this case. This is especially the case with the limited responses from the surveys, the findings of which do no more than represent Jangwi's active participants in the urban regeneration project, which discusses the formation of its respective network. Nevertheless, future studies are suggested to collect more network data from different areas, whether or not they failed or succeeded, to properly apprehend the successes and shortcomings of the current policy or other similar urban regeneration projects. Furthermore, as this study presents a retrospective formation of Jangwi's network, updated studies may instead consider conducting their network investigations and data accumulation in advance. Additionally, criteria for comparative analysis are needed to determine the size of various indicators that describe the characteristics of the network; practical criteria for judgment rather than statistical verification would fit the purpose better. Currently, there are not many examples of a network that could serve as a proper local benchmark. It is expected that if data accumulates through a continuous survey in the same environment, it will enable continuous monitoring and evaluation of urban regeneration by determining the degree of engagement and structural changes when combined with substantial features such as on-site surveys and member satisfaction. Funding: This research received no external funding.
